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(54) HIGH-FREQUENCY Co-BASED METALLIC AMORPHOUS 
MAGNETIC FILM. AND MAGNETIC ELEMENT, INDUCTOR AND 
TRANSFORMER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 

metallic amorphous magnetic film, which a 
has a high permeability in a frequency 
band of several 100 MHz or higher and in 
particular, in a high-frequency zone band 
which is not smaller than 1 GHz as a high- \ 
frequency magnetic material, and which 
can be easily manufactured, and also to 
provide a magnetic element, inductor and 
transformer which use the magnetic film. 
SOLUTION: A high-frequency Co-based 
metallic amorphous magnetic film 4 
contains Co as a main component and an 
amorphous phase containing one or more 
of elements Fe, Zr, Hf, Nb, Mo, Ta, W, V and Ti as a main phase. The 
real part of the complex permeability at 100 MHz is 300 or more and an 
imaginary part thereof is 20 or less, the rear part of a complex 
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permeability at 1 GHz is 300 or more, and the imaginary part thereof is 
200 or less. 
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k) #;*;»< &9 % ft»jaift»*s±3&50](FHiSK:*j^* 

[0 03 3 ];wc, «*©B©fflj?ttb^K::teW£Co - 
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X*@Sr©*S**^r *9 y V $> 
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tc5Ci^5 B cn(C>(tL/rB0MM2at% 
iL/cCo 78 Fe 8 Zr 2 Ta 10 B I l(DaSfItt, 

n60Ci^6Co„F e 8 Z r z Ta u tSStiS^# 
ttOCo«rBrfras-rSciCcJ:0, 11*©^ 7~-;UM 

ncim4Ci^b*5 0 ^-or0975M01O 
&C^0fcfe^#>e>C o 80 F e 8 Z r 2 Ta 10 t7S3tl^^ 
^RfCB-SrSSflp-rSi, 7^;«Gr^7^7 7 

(Hk) mmmctetfZu' 0 

/x" -fe/hS <r#4 0 Sfc, Co, 0 .Je s ZrJ 

a^B.r^sns^^BiJcfcc^r, B©«*jaasj!ni 

[0 0 3 5 ]^C, Co 7s Fe 9 ZrJa 10 t^W 

I^iIr*6Co J9 Zr 6 Ta 5 a Co 9 „HfJa 5 
Co J5 Zr 6 Nb 3 E ^b^^^^ettMr^-S 
F e B1 H f ^O^Btitt^LfclSmSTE^lCC^-r. 
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ttll/c^-C*^ fiMbB«**#fi©fflje!e*r* 
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[0 0 3 7 ] m 1 iCiKOItmmfrht&ttDC o,, Z r , 
Taj, Cc.HfJaJ, C o, s Z r 6 N b 9 J§ 
W. JtffiCi^ 1 0 1 - 1 2 2 u. Q c mt?* «3 . MftlMit 
Ofil. 1-1. 3T-C4.D, I^ttW 1 . 0-1. 
ekAm-'tit), ftRft^^l. 0-1. 4 GHz 

-e*&o s/£i. i o 0MHzici6tif6WMMmm<oms. 

S|5«. 6 1 2-8 7 2 £ig< . mmmtl 2*^3 5 i 
<g(,>/ci6. 10 0MHzKfeWSttMB2 5-5 0 50 



iiS < & ^ T*J 9 , 1GHz CCfcW^a^M*03ll5t 
SP«. 8 9-3 4 ^§|5«4 9 2^68 6 6 

t^gP«fc0feiS< fco-Ct^Sfctf). IGHzKWS 
14«B»»»0. 1-0. 7 £<&< ftotOSCi*** 

C0 0 3 8 ] t/c. fi£3fc<DFe 61 Hf 13 0 JS !gtt. Ibg 
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1. 2GHzW. £tc. 1 0 0MHz(C*JW-S1t* 

mmmom^^ 7ooi«<, ,££mt2 7<fc<£t,> 

fctf>. 1 0 0MHzKfeW514Ma2 6£ff<fto 

■c*>- o . i g h z icisiizmmi&w&vm&mt 8 6 6 

rfcO. Stmti l 62 illtStSiU: or t,» 

[0 03 9] CtlKlML-C^BjCDllSS0?©C o„F e 
,Z rJa^-C^nS^ilB. itttH/t# 1 2 5 u Q 
cm-C^bO. Fe„Hf„0„IJ:i]|JEl^, Co,, 
Zr.Ta.l. Co„HfJa s I, Co„Zr,Nb, 

&&m&> mmttw 1 . 1 t v$> o . ±§e©c o , , z 

r.TaJ^F e„H f 13 0 ls If©£»©4>Oi|Sl? 
mSib 1 . 8GHzf*<3, ±ie©fif*©4><DKJt^T 

a*ft«nitt e. ewc&«isijft»ai*i » c t s 

fc. :£HS&F!l©^£JS«. 10 0 MH z KfcW5H«I 
®*©H&SB«. 3 14T-$>«3. dEK3B«2 4ifiC^ 
Sf). 1 0 0 MH z tCte»5ttMS(tt 2 4 t?ft ?) , ±13 
©S^©fc©ilSia£&5t>tt^,m*mg£&oTC>* 

1 G H z {C*j»-5aiRS)l^©ll^a5«. 3 2 7 r 
OttSttl 9 1 £3!t&SBJ;*3fee< te^x^Ztc 

lGHzfCfcWSttfiBCKKWl. 7T'**). ±12© 
tfcfc©&©J:D2. 4(^61 7(S©ffiA^f e»nrfc 

[004 0] Co„Fe,Z r,Ta,,t7S3ni) 

i&m<Dmmmm<Dm$m (m 1 > ii4«^*sc <q) 

ttlliLTOFe-Si-Al-Hf-C. Fe-A 

1 - S i . Ni-Fe, mwni- ^KAttttMi l/T© 
Fe„H f 13 0 J6 M. Fe„H f „ O ir mttmLtdfe 

mzmi ltcfn-r. cc-cf e tl Ht t ,o tt mtnm^ 

*tfW«{C»»*4>«W5aLtet©-C*0 . Fe„Hf 

t . o , , mmMRZ epjjo o 6 j&jr o fci[fg©«^r 

£>0. ^-r4T,4>B3EfbBitl6^©S'IS$Smr-*2)„ 

[ o o 4 i ] m 1 1 ic^Ltcm^p>u^<D^mmm 
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ii&KffiT-f -5. ttc, Qffit*. ffc+M H z fc(±©ii5 

fc, {^©FenHf^O^R Fe (1 H f u O,,l 
«. 1MHz ttiS© m ' {*ee*©^^i)CfiS14»)g<t(5) 
SMsTTC**). F e 61 H f 13 0,M<Du B10 0MH 
z£@*&£;m&{cffiTL,Tte9. Fe„Hf 11 0„l 
<Du' BWHz £mx.Z>£M.®Llc{&TL-cm> a & 
fc. Fe ( ,Hf„0 ! ,l© Qmim+M H z tti5©«ilS 
cctet^rilsciffii^Lrc^Ai. l 0 0MHz fcJ±©ifi 



(7) ^2 00 0-2 52 1 2 1 

12 

[0 042] CfttC*tl,-C#^:6&fll©Co. 0 F e,Z r, 
Ta„t*?ti^I©u' te. t?HMHzfe(±r' 
tt. fi£*©^#^©:l814«K-S> Fe (i Hf, 1 0„I < fc») 
BK. */c. m' BlOMHz-lOOOMHz^T^ 
£'— S-C*5Ci*>e>. 1 00 0MHzW±©S^jg4W 

jgcK *si>t few 1 tt&sttctjeTts-r. itn^ffi^-rc 

ia^x^ft. 1 0 00MHz«±t»ffi*©Fe„H 
f l3 O l ,^«fc9&iUt : 'ffi£^-ri#;i6ft-E> <> * 
mMW(D-&£1&CDQmz> Sl+MHztlht?!! 6£*© 
10 ^»tt«1»il*Fe. 1 Hf 11 O l ,gU:<)*<. WCE 
MHz fiLh. #(C1 000MHz feLLT'ttftSfc© Fe„ 

[0 04 3] 

it. Fei. Zr, Hf, Nb, Mo, Ta. W, 

v. t i^p>miR$ti^im^tcit2m^±<D7tm^ 

fr. ZWCtft L< ttQWB. P. C^6il^?ii5 1 
20 MS fctt 2 ®«±©^*£#tf ^llfttBSrifti It 
£&©-C*£©T\ Co. Fei. ±IB7C*Mi. ±IB 

jcMQoymuas.^Mb . £6&c, ±ia7c^M<t±ia7c 
sfiQctourtt. iMtRTSTcS'Mrrscicccfc*). 
ttnasft (is), ttasi (p) . mxvmn (Hk) * 
wot, mmsi. i o o mh z v<DmM&mm<Dmi&%t> 

i g h z -coasasa^© ii&as# 300 «±r. 
aiagiw 200 trF^-r cim, ien#tffl& a© 

ffiSt*t**4i Ott 1 0 OMH z «±©JS8»8!WL »«c 
30 1 G H z JW±©i*fflift»«-ca»*35ii«l,»t>©36 1 »6n 
*^©S«C 0 MSr t xi 

nmzm^tiii. 1 GHziu±©^Ji&wi«-c©Q©fii 
*^t<. ^©^(,^c^a«r-t€»©-c. 

-r&&©-e&3. 

[0 04 4] $/c. ^^©iftiS^C oS^BIT^Jl/ 

Scl#tt^«n/ciSttig ; &W3itt^<S{j»-c*s©r. m 
Jlig^*5g<T,r^.5©-c. *^©Coi^l7t^ 

[0 04 5] *^©i*Jl2SfflC 01^17^7 r X 

9. *^©JSM^^ ; S:T>'r^fCj®ffiL//c4>©^*:^ 
?B© > ^ Jr(Cfcl,>r »G H z ^rc©»£:©4>&<,> 

50 :m4©gnfct©*3em-c*. s/c. ^Bj©fi8^^- 
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